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(74) A 





(54) [smo^m] #u <;«^') ri"j;v«xx5^;Koieij* 



(57) [5^] ^^ (^^) •j;i'ffiaiX7';i/4a^-r-5o 

m^^m] ^ (I) T-^^ns^jg^b^!^ 

(A— X^-s — M (I) 

(set". A-X*5J;yfYtt-fiffi®i2<fi[^*«U Att5? 

S^^^bzk^^a. $ fettj^^iS 1-20 ©j^Yb*^ 

®A*s5^^fcJ^^b*^a^ si#*a, o, N. sm^ 

TfeiV^o XttO, NR (R : H. igt«Stl~2 OCD^ 
fbTlc^a) . S/S^^ Y{iHM^^ ^3!t»l~2 OOi^ 
^b*ISa^f::tt>'^Dy>lS^o DttS«E^^> a, b. 



1 

immmi} Tesc (i) ■T?^^?ix5'j>*< i:*,-^ 

(A — X-)-5 m'" <I) 

(S.'P. A-Xi5J;tJ'Ytt-MCDig(ft^*«L. Ai±^ 

*g-^UTV^Tfe J;t^o X(iO, NR, Sil^T-fe!3s R 
ttTk^Jg^* fettig^^^ 1 ~ 2 0 CDj^{b*««T-fei,o 

•y>®^-e$)5o Dtt^gg^^T&^o a, b, c\i^ 

tL^n0gag4. 0^b^6. 2 c ^ 4cDS8St 

[0 0 0 1] 
[0 0 0 2] 

- 2 5 8 8 0 8^ikm) i5J:t5 3fflii#±«^jgfb^^?£ 

^¥3-2 6 3 4 1 2-^i&^) As^^?>t^T^^i.o Cltl^ 

;vaKgS^ tvfc D ^ > ^ Jir:;i/^^CD TTiBfa^T 
[0 0 0 3] 

[l6W*sPi*LJ;di:-rs^S] UiPb^SJ^.^ ±IBT 



(2) !KfBB¥l 0-2 7 3 5 0 5 

2 

[0 0 0 4] *^B^#^{i. ±.y^\.tz.m.mm(D^m^ 

i:t)-«©^JB'fb-&^i:. 'J>^e < i:*)-ao*^T;i/$ 

10 [0 0 0 5] 

[SSSr^^-rSfeto©^©] *^B^(4. TffiSC (I) 
•C^^ttS'>:&< tt) ia©^JSYb^!^ 
[0 0 0 6] 
[fb2] 

(A — X>s M*' (I) 

[0 0 0 7] A-Xi5j;Z>-Y(i-<ffi®SEte^* 
20 m.\.. Att5?««]^fb*M^as *fett>'ND>!7'>, 

bTi^Tt)J;v>iK^iSl~2 0®MYb7}c^Ss 

J; tJ^T U -;i';t ^ i>a7!p SP*^ ^ tvfe 
gj^ia** bt 1>-C * J; lA^^^IS 1 ~ 2 0 ©M^bTklgil 
a-r-fet). 2oJ(il±ffiAASSt,-,{cjK{b7j<^a. '!r^-^^ 

O, N, SJl^Sr^bTiSg-g-bTl->T'fe=fcl->b, 
a&:fr$-riSS-&bTl-«T*) J;^^o XfiO, NR, SJl? 
•Cfet), R{±*|g/S^Sfc{±j^5S»l~2 0®j^<b*lS 
aT-S)S» YttTkmn^. 1 ~ 2 0 ©j^YbTk^a 

30 *fc{±7%D'y>il^^T-fei>o D{±^aE:9-^T-$)So a. 

b, c^4^^^■?'^^0ga^4^ O^bgS. 2Sa + c 
S4©^ig(T-fe5o M(4;i»S»* IllbSJeSfcttlVbSg 

a^Tcm^^l-o ) i:^ {i>«c< i:*)-a©*^:7';i/^:z 

^£ o 
CO 0 0 8] 

immmMmim\ ^mn\i.±mA (i) -e^^ti^ 

IIIbK(Dll?#-^2 1-7 l(D5cm. fJ&fo^S 

c, Y, La, Ce, Pr, Nd, Pm, Sm, Eu, 
Ga, Tb, Dy, Ho, Er, Tm. YbSfcttL 
u. iD<tI>'»IVbKcDT i , Zr, HfAs^tf^iX'So 

[0 0 0 9] afcx ±iB^ (I) tci5tt^DCD^«^^ 
50 ^:b•rtt^ 5'h-^hKD:7^>, trus;^>. 



(3) 

3 

[0010] ±iiA ( I ) ^^§^JS<b-&^^t:^i5l^ 

i^(cj^>fb7k«a> ^-(m^mM. o, N, sii^^/M. 

l^o XfiO, NR, SJ1^T$)«9. Rii^^Jl^ ^ 

UfcMJa««:* LT 1>T 4) cfcOj^«iS 1-20 (Z)^SM 
i^<b7k^^»t?fe§o 

c 0 0 1 1 ] s ( I ) (D^m^t^m^i^^i- ^muLTA- 

2, 2 ' -tfy'iny :^>' h\ 2 6 - t - 

;!/:7 h\ 2, 6 -i:^- t c^v' 

h\ 2, 6-s^-t-:r^;i/-4-^^;i/:7a:y^$/ 
h% 2, 4, 6-hU;< (i/'p<5^;i/T^y y'ai 

zL)),y:y^je^l/Y. p- h^v3i5^;i/) ymyi^i^ 
h\ 2, 2'-^^U>bf::^ 

^)\/y olJ^-^ Y) . 2 , 2 ' - ^f^U>tf;^ (4 -31 
5=-;i/-6-t-y^^;i/:7^y:^fy K) , 2, 2 ' 
tfy^ (4-^5^;i/-6-t-:r5^;i/:7^y:^lrf/h*) . 30 
2, 2 ' - tf>^ (::h:7 Y^^^ . 2 , 2 ' - My. {A 
-:^Y^^^-^-t-^'f-)\^y :^J^iyY) . 2, 2' 

-tf:;< (4, %-'y-t-y'^)\yy ^i/Y) . 3, 
3 ' - tf X ( h u p< >; - 1 , 1 ' - tf x - 

2, 2' -±yY^^^Yt^>f:0^T^}—)\/'t^^^Ym\^J 
j:.^)\rT^Y. v^-f Vy5^;vr ^ h\ V- 2 -ai5^;i/--s. 

:^v^;i/7'^ h\ bfx ( h Up<5^;i/>-u;i/) t-? h\ N, 

Y. n-Y9'->)U^:tU—h. t - Yy^->J\/^:i-\y— 
Y. :7a:-;u^2|-u-h, t-TK)V^:tU—Y. n- 

^>^)V^:tU—Y. v'^n^:^>';v^;e-U— ^> 
2-i'y^U>^:t\y—Ys o-Y)]/ 

yf-ytu—h. 5 - t 2 
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^ ?){c5fSb<{i2, t-:r5^;i/-4-^5^;i/ 
[0012] ±iBS; { I ) ■^^^ns^JKb'&^iki^ft 

^iBffi^Y{±. 7jc«M^. J^*a 1 2 0 CDJ^YbTfc^S 
Sfctt>'^D>y>lii^Tfe:&o »S bl^4>CDi:bT«is 

^^;i/a5&ifcDfia?OiK{b7j<:^aA5{?ij^^n^ 

[0013] *^0^{Ci5l^T^ ( I ) T-^^ix^^JS^b 

OA;i^^^)]/T)]/^:^OI^^aVY, i^JL^Ji^TJV^ 

:=:'i7A-fex^^D ij h\ ^ v:rD tr;i/r;i/^:=:»^A-t?x 
^^J7DUh\ v>^5^;i/T;i/^^'j7A-i?;<:^^n u h\ 

X:^^ix^zy.^)\'7^ Y ; ^ A>^iJ7 d u 
h\ ji5^;i/t;v^i^'>a v^n u h\ -f vrn hr;i/r;i/ 

^-'i'Av^^D U h\ ai5^;UT;b^n«j7Ai^yD ^ 

h U h^-> i^Ji5^;i/r;i/^^»>A^y 
;i/T;i/^-«j7A (2, 6 t -:/^;i/-4-^^;i/ 

:7iny:^i/K) , ;^^)\/T)\^X:=^^K-\ly- (2, 6 

-s^-t->^f^;u-4-^f^;i/p^aiy:^^>h-) , 
-r>i,- h (2, 6-s^-t-:ru;i/-4-^^ 

T$ Ka^*7';i/^::i'j7AYb^^; p^^^^l/r;!/^^ 

A-bf;^- (2, 6-i:^-t-:r^;i/-4-^^;i/:7ai 
bTfi. TI3S; (II) t:^^n'&*cD-e 

CH2 =C (R' ) (COj ) (II) 
[0 0 15] (^fs R' tt7K^Jl^Sfc{ip<^;i/S^ 



5 

CO 0 1 6] ±iBS; (II) T-s^^n-s (?^-s>) vj\^ 

•J -/l/K-T V >J;uKs e c-r5^;K 
'J;i/^t e r t-r/^)W ?i if V jum-t 

u;^^^'i";;K ^ ^ ^ u u ;k ^^S' lo 
'j;u^s e c -r5^;K r^'j^i'^^fv 

>^5^;K T-^ )Vmt e r t T^UJU^-fV 

^ U u > ^ U 3 — h u — ^ ^ 

?>^^5*sc^^«5>^c|5S^^i^St)CDT-^i^:^^o <iti 
e)£Dtt>5f$ L<ttp<^^ U-'I'Kp^^^^K ^^^•j;u^x. 

[0 0 17] ±MLfc (^^) 7'^U;i/K^:^7^>'l'CDa 
^m^m*-'p-cA (I) t:^^ti-5^«Yb^i^i: 

= -ii7A^<s*5o. i~ioo> (pi^s^) 

X7^;n 0 o~i 0 0 0 o«D®fflf«)So SfSb<{*s 

5-e7A^^>i0. 1~20. (^^) T^U^V^J^Xt^ 
;i/400~500 0CD3EH-efe^o 
coo 1 81 (I) ®^b■&i^®^^^ 2^^ 

®2, 6-P-t-y^Jl-4-j>i^)Vy:iy>^i^h'^ 40 
<m<D'^)Vit1fii5ji^0. 1~3CD3®^7 0~9 0%CDi' 

*s*5J;^4. 5tJl±CDJ®-^tt5 0~7 0%®T'r V^^^ 

*»2>c:i:A*-e^So 50 
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[0019] (^^) T^u;i/K:ii:;^7^;K>DM-&fc:|»b 

;i/=f>^*s^(f e>n^A^ iff * L < {iT;i'Zf>T$)€)o 
[0 0 2 0] i^Sf) T^^))Um:T.:;i,7-)l'mmm±. * 

-C ?S ^ b fc t) © * a ^ W f S iB Bij ^ tStS ^ft: 

[oo2i] m-^{i. mm. -7 8~2 o o^coss® 

H-efft)iX5As, »*b<tt-4 0~1 0 O'C-C&So 

[0 0 2 21 **H^{Ci3V>TffllN?,n-5a^^i(g^Jtt. 
il^@i*:i:bT#?,ixfc*®$fi-&{ctt^-i,*s. a-^M 
ftS^J©Pia^^S^*®$${^ffl-r5 3i;t)T^Sb. ft 
?)<xfc@i*:*a[S;&iS«Eic}§» bTffifflf -5 c -e # 

So 

[0 0 2 3] a^{;^±^c:'fbt)^j«*^^^si:b5&:l^*s^ 

^jS^fflVi-SS-^tt^ 'O-ifX h;i/:n.>, dFi/U>0 

J; a Jfej^-fbTklSJiv 7=-h^tKn7^>, JL5^;^Jc— 
^^{-flK^^*gbfc*)©*ffll,>€)®*!jif^ b^^o 

;naaa5t:?*bT0. 5~2 oassspcssH-cjfesc 

bOo 
[0 0 2 4] 

[0 0 2 5] (^a-fb^tiw^jig) >:;y;^T- 
+^^cB^^^bfe3 0 0ml 7^:p?3t:. ^mit-^voA 

5 6mmo lt7'h^tKD7^>l 0 0ml$rAix> 
0°C{c}^a]bTs 2. t-:r5^;u-4-^^;i/ 

7 31 y — ;U 5 6 mm o 1 (D9- h 7 t I* D 7 ^ 2 0 

(II) ®^;i/iia[Aso. imt" t h-D7^>^ig2 

8 0ml &iP^. ^S-e 6 I^H«*i|i bfeo *fm bfcT^ h 

6<J^JE!Ei^ (BHT) J Sm (t hf ) . (BHTtt2. 
6-$^-t-:^5=->'l/-4-;>{5=-;i'7a:>':^ri^h% thf 

tX^xntz (1R*8 4%) o 
[0 0 2 6] (*S8r;i/ ^ ^ AYb^i5®-&fig) 
;nj>;tf;:^-e3!5^tBlftbfe2 0 0ml h 
1 0 0mlS:A*t-7 S-Ct^^aibfco -fCItc, 
h 'J^5^;ur;i/^:^'i'A— v=^r1^->^M ( 1 5wt%) 
15mlSria;tx ^RV^-C?ST^i4-^c J; tj 2 , 6-f>*-t 
-r^;i/-4-^f^;i'7a:>'-;i, (4 3. 4mmol) 
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(2, ^-^J-t-:r^)\/- 

\.zm:h:ihi^^^fc (iR*9 2%) o 

»Lfc6 0ml i>^U><:7^i~:/p^X% S^§g*&|?Ji: 
L•r^ ±aiC[);5(StcJ;oT^J5Kbfc (BHT) 2 Sm 
(thf) 4 (0. Immol) i:;»< 5 ^'i? A 
-tfx- (2, t-y^;i/-4-^5=-;i/>^ji>' 

=^i/K) (0. 3 8mmo 1) h;i/Jc>Sr«l 9ml 
1. Oml*S/U>vT-in;tfco mp^iij^fi^, Si^:^® 



(5) 1$H¥1 0-2 7 3 5 0 5 

8 

MMA) ^0.83 Entio 

[0 0 2 8] C^SS^J2] -Ti7A- 

if;^- (2, 6-s^~t->^5^;i/-4-><^;u>'a:y + 
i^Y) CDS^O. 5mmo li:UfcW^1^tt|ISEfi?yi i:|5| 
^tcfifvv T'-f V^^T^^ S/5">< — 7 0%> ^^u^^ 

©PMMA^O. 4 5 gfffco 
[0 0 2 9] 

-t ^ m^»(Dmmm^^ ^mmi^o^ m^kmx o t xn 
mzmisbxmmx&^o *^B^tCctoTtt?>n^^'; 



